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Method of Test for  

DETERMINING TOTAL MOISTURE AND FREE MOISTURE  

IN AGGREGATE (COARSE AND FINE) 

DOTD Designation: TR-106-11 

 

Method A – Rapid Drying 

 
I. Scope 

 
A. This procedure is designed to determine 

the total moisture and free moisture 

contents of coarse and f ine aggregates for 

Port land cement concrete by drying the 

material on a hot plate. 
B. Reference Documents: 

1. DOTD TR 108 – Split t ing and 

Quartering Samples 
2. AASHTO T 84 – Specif ic Gravity and  

Absorpt ion of Fine Aggregate 
3. AASHTO T 85 – Specif ic Gravity and 

Absorpt ion of Coarse Aggregate. 
 
II. Apparatus 

 

A. Scales 
1. 20 lb. or greater capacity sensit ive to 

0.01 lb. 
2. 10 kg capacity sensit ive to 1 g. 
3. 1 kg or greater capacity sensit ive to 

0.1 g. 
B. Electric or gas hot plate – an open f lame 

hot plate shall be equipped w ith a suitable 

shield to disperse heat evenly and to 

prevent direct contact of the f lame w ith 

the drying pan. 
C. Pans – suff icient to hold sample w ithout 

spilling and large enough to spread the 

material for rapid drying. 
D. Brush 
E. Stirrer – spoon or spatula 
F. Thermal gloves, apron, tools, eye 

protection – for handling hot materials. 

G. Portland Cement Concrete Plant Report – 

DOTD Form No. 03-22-4040(Figure 2) 

 

III. Health Precautions 

 

     Proper equipment and precautions are 

to be used whenever hot materials or 

equipment must be handled.  Use 

container holders for gloves w hile 

handling hot containers.  Wear eye 

protect ion w hile st irring and w eighing the 

heated material due to possible shattering 

of part icles. 

 

IV. Sample 

 

     The ent ire sample may be used to 

determine moisture content.  If  a 

representat ive port ion is used, obtain the 

representat ive port ion in accordance w ith 

DOTD TR 108. 

     The follow ing minimum sizes w ill 

apply: 

A. Fine Aggregate – 500 g 

B. Coarse Aggregate – 10 lb. 

C. Lightw eight Aggregate – 2000 g 

 

V. Procedure 

 

A. Place w et material in a drying pan of 

know n tare w eight.  Weigh and record 

the w eight of the w et material and 

pan as B to the nearest 0.01 lb, 1 g, 

or 0.1 g depending on the sensit ivity 

of the scale. 

B. Place pan containing w et material on 

the hot plate and heat, st irring 

constant ly to accelerate drying and to 

avoid localized overheating. 

C. Do not lose any part icles from spillage 

or adherence to the st irrer.  Brush 

material adhering to st irrer into pan.  

Control heat to avoid loss of material 

f rom exploding part icles. Dry to a 

constant w eight. 

 

NOTE A-1:   Constant w eight for drying purposes 

is def ined as less than 0.1% w eight loss betw een 

successive w eighings no less than 5 minutes 

apart. 

 

D. Cool the pan and dried material unt il 

the pan can be handled w ithout  



DOTD TR 106-11 
Rev. 12/11 
Page 2 of 5 
Method A 

 

gloves.  Weigh the pan w ith the 

material and record as C to the 

nearest 0.01 lb, 1 g, or 0.1 g, 

depending on the sensit ivity of the 

scale. 

 
V. Calculations 

 

A. Subtract the tare w eight of pan from the 

w eight of dried material and pan to 

determine the w eight of dried material and 

pan to determine the w eight of the dried 

material and record as E to the nearest 

0.01 lb, 1 g, or 0.1 g, depending on the 

sensit ivity of the scale. 

B. Determine the w eight of w ater in the 

material by subtract ing the w eight of the 

dried material and pan from the w eight of 

the w et material and pan and record as D 

to the nearest 0.01 lb, 1 g, or 0.1 g, 

depending on the sensit ivity of the scale.  

C. Calculate the total moisture content, %, 

(F) to the nearest 0.1 % using the 

follow ing formula: 

 

   
      

 
 

 

w here,  

 

 D =  w t. of w ater, lb or g 

 E =  dry w t. of material, lb or g 

        100=  constant 

 

example, 

 

 D =  25.0 g 

 E =  510.0 g 

 

  
        

   
 

 

 
    

     
 

 

       
 

       

 

 

D. Calculate the free moisture content, %, 

(H) to the nearest 0.1% using the 

follow ing formula: 

 

      
 

w here, 

 

 F =  total moisture content, %  

 G =  absorpt ion factor, %  

                  (determined by AASHTO T  

                  84 or 85) 

 

example: 

 

 F =  4.9 

 G =  0.3 

 

          
  

                            
 

VI. Report 

 

A. Report the total moisture content to the 

nearest 0.1%. 

B. When the free moisture content of sample 

is calculated, report the free moisture 

content to the nearest 0.1%. 

 

VII. Normal Test Reporting Time 

 

Normal test report ing t ime is one hour. 
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DOTD Designation: TR 106-11 

 

Method B – Oven Drying 

 
I. Scope 

 

A. This procedure is designed to determine 

the total moisture and free moisture 

contents of coarse and f ine aggregates for 

Port land cement concrete, Blended 

Calcium sulfate (BCS), and Reclaimed 

Asphalt  Concrete Pavement (RAP) by 

drying the material in an oven. 

B. Reference Documents: 

1. DOTD TR 108 – Split t ing and 

Quartering Samples 

2. AASHTO T 84  - Specif ic Gravity and 

Absorpt ion of Fine Aggregate 

3. AASHTO T 85 – Specif ic Gravity and 

Absorpt ion of Coarse Aggregate 

 

II. Apparatus 

 

A. Scales 

1. 20 lb or greater capacity sensit ive to 

0.01 lb. 

2. 10 kg capacity sensit ivity to 1 g. 

3. 1 kg or greater capacity sensit ive to 

0.1 g. 

B. Oven – approved thermostat ically 

controlled, vent ilated oven, capable of 

maintaining a temperature of 230±9°F 

(110±5°C), 131±9°F (55±5°C), and 

100±9°F (38±5°C). 

C. Pans – suff icient to hold sample w ithout 

spilling and large enough to spread the 

material for rapid drying. 

D. Thermal gloves, apron, tools, eye 

protection – for handling hot materials. 

E. Portland Cement Concrete Plant Report – 

DOTD Form No. 03-22-4040 (Figure 2). 

 

III. Health Precautions 

 

     Proper equipment and precautions are to 

be used w henever hot materials or equipment 

must be handled.  Use container holders or 

gloves w hile handling hot containers.  Wear 

eye protect ion w hile st irring and w eighing the 

heated material due to possible shattering of 

part icles. 

 

IV. Sample 

 

     The ent ire sample may be used to 

determine moisture content.  If  a 

representat ive port ion is used, obtain the 

representat ive port ion in accordance w ith 

DOTD TR 108. 

     The follow ing minimum sizes w ill apply. 

A. Fine Aggeregate – 500 g 

B. Coarse Aggregate – 10 lb 

C. Lightw eight Aggregate – 2000 

g 

 

V. Procedure 

 

A. Place wet material in a drying pan of 

know  tare weight.  Weigh and record the 

w eight of the w et material and pan as B 

to the nearest 0.01 lb, 1 g, or 0.1 g, 

depending on the sensit ivity of the scale. 

B. Place pan containing w et material in the 

oven at a temperature as indicated in 

Figure 1 and dry to a constant w eight. 

 

Note B-1:  Constant w eight for drying purposes is 

def ined as less than 0.1% w eight loss betw een 

successive w eighings no less than 15 minutes 

apart. 

 

MATERIAL TEMPERATURE 

Reclaimed Asphalt ic 

Concrete Pavement 

(RAP) 

100±9°F 

(38±5°C) 

Blended Calcium 

Sulfate (BCS) 

131±9°F 

(55±5°C) 

Other Aggregates 
230±9°F 

(110±5°C) 

Figure 1 

 

C. Cool the pan and dried material unt il the 

pan can be handled w ithout gloves.  

Weigh the pan w ith the material and 

record as C to the nearest 0.01 lb, 1 g, of 

0.1 g, depending on the sensit ivity of the 

scale. 
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VI. Calculations 

 

A. Subtract the tare w eight of pan from the 

w eight of dried material and pan to 

determine the w eight of the dried material 

and record as E to the nearest 0.01 lb, 1 

g, or 0.1 g, depending on the sensit ivity 

of the scale. 

B. Determine the w eight of w ater in the 

material by subtract ing the w eight of the 

dried material and pan from the w eight of 

the w et material and pan and record as D 

to the nearest 0.01 lb, 1 g, or 0.1 g, 

depending on the sensit ivity of the scale. 

C. Calculate the total moisture content, %, 

(F) to the nearest 0.1% using the 

follow ing formula: 

 

 

  
     

 
 

 

w here,  

  

D =  w t. of w ater, lb or g 

E =  dry w t. of material, lb or g 

          100 =  constant 

 

 example, 

 

  D =  0.23 lb 

  E =  10.09 lb 

 

  
        

     
 

 

 
  

     
 

 

        
 

       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. Calculate the free moisture content, %, 

(H) to the nearest 0.1% using the 

follow ing formula: 

 

      
 

 

w here: 

 

 F =  total moisture content, %  

 G =  absorpt ion factor, %  

                  (determined b AASHTO T 84 

or  

                  85) 

 

example: 

 

 F =  2.3 

 G =  0.8 

 

          
 

       
 

IX. Report 

 

A. Report the total moisture content to the 

nearest 0.1%. 

B. When the free moisture content of sample 

is calculated, report the free moisture 

content to the nearest 0.1%  

 

X. Normal Test Reporting Time 

 

Normal test report ing t ime is 24 hours. 
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Figure 2 

Portland Cement Concrete Plant Report 

(Methods A and B) 


